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(57) 

oit0»**Dt*i»i «fc < tttar-s n t * a w t r 

-5. 

2 ttWSBfft-tn-fn* 2 5#c*»U*: 2 

2 ^■ftm®»c o mm.^m<t 



2 1 



2 3fc*#»31- 



2 2 



2 3 



/X/ 



2 4 



2 5 



T 




1 



mtzommztevz'ptzK <tt>— Jj<d2& 

i5»3 2 ^afrB^fSWRIgiC^-^TRil^ y$r^ 

mw&j&w* tat- 3 b#& ©^M^ttt m**£o 
3/ ^©a/Mtfc^w* 2 ^at^fli^s^t^s 2 

Ha©m&D«**ttltHb. M&D 

[gt$Qi5] ffi»xyS?R#WJH*«artK:»*£x 
y5?*»c»bTiJr«©a^K±T*<>. fio, mGMH 

TfflmT*iS#«2E«<DB»©»JS»^tti;£i*. . 

#aHa©«*s«Hara©j&is«*£ bTttarr*» 
Kfommz&vznmm&m<Dm%$:&wm-rz>m2 x 

»B«|illolftt)«**«fl:*tft^6. tftOWC 

:fctt**£< ifc— *©2&a#««©Xy^»SJttii 
RHlC*Cf^T^|-7«>y**«)-5X^r<>y. NGX9 

W*fli9] KrExy^a*«Br3£«[£t±T?*0, J. 
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[M^qf 1 0 ] mrlBx y 5?»*»0f3£«a±-C* 0 . Ji. 
v -fcDW^miz&ttZ 2 ^a^ffi^^ct^:* 2 XMft 

HaosfrDflwtsiiiiwu Kafeo:«*K***s-r*# 
1] mj«xys?a!wwj«aii«rtic'»*^ 

10 Xy3?ate»UTBHt©id'&£t±'r*0, . J.-P, KfflH 

[ffb&B 1 2 ] s?a«««rjBisiBartK**^ 

Xy5?»fc#bTBra©«££U:T*D, Btl83R 
HV 3/ :/CD»MtlC&tt« 2 *a»*50««* t** 2 * 

20 [fMi3] *-ijaHai*2aiiia-tn-^n*2 
*a»b&-2 5*ta»Ha**j&. tt2sfc«$ttnaic*2 

***K*»t*P5JswaiHioM«sc*j|Em-ra«2^ 
§t. »M«scfc*-rJv»T«sijRaa*fciii(s2jRHa* 
!E»bTPiBia«*^j«'r«*3#ss«*.fcBa^iai 

SB. 

m#s 1 4 ] aaaES? lfaii. ttEftmfte 2 ac 
a&bfc2&a#B&$*tt-rs3M£. M2M^B« 
fH©afcD««£^ts-B-fca<s, s&:DfwKfc*5W* 
30 3w&< tfe— ^o2*a^®a<Dx^i?sscs:#aiT^t 

tfeC, aaDM«lc*5W«W2^a^iiiaW©R*tc 

rhv ? fc*-rjC»Tpaiiiaiw©»jsa«*»tti-r 
^.#g*{iAfc«^JB 1 3iBaoiaa^^B. 
[ffi^s 1 5 ] fu§Ex>y 5?a*«3f)ea«±T* 0 . a. 

b. Raa:oa«ic^-r«aaaoa«t&anamo 
»*a« t bTttm-r***! 1 4 iat©Bi^)Sg 
a. 

40 [flf&H16] -ttBXyS?a*«iJffi^[fiUiTr*0. J. 
«rCRftvy^«»a/has.tD. fio, iffERHv 

■y ^-©ffi/jNffi 2 5*ca^ffi^«* <ta *"2 ^a^ 

ana(0M«$anamo^a«& bTttm-r^.»^ 
mi 4Ka<z>Ha"&j3cgs«. 

[W*JS17] Kf«!xy5?ajJ«iMfJ«JRH«rtK:**^ 
XyJ?»Kl»bTWJtO»^«±T*0. ItfffiR 

50 Ti&m-rzm&m 1 4 Etroit^gfi. 
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*V 5/ ^©ffi/HfiiCiJtt* 2 ^CfR^ffi^«^&«:« 2 & 
»#lHg!©a&Dffii!££«Wb, Ka35tD««K»*-r 
£&MH&©«i££M®#ffl©#J&M«<i: bxttttrra 
1 4 K«©B&^j£gB. 

19] mi mmmtm 2 iH»-E-n-?n$ 2 
K^«^jc*5W^MJ^®^wcDM^^»m-r.-5^2 10 

2 b& 2 ^B»*»anxf y t\ M2* 

{c:m*5*>&< ^©2 &»#H&©x 

IMF^ifi 2 1 ] mmx. v S?«C3WWt«t»±T* 0 , JL 
*f*t;ffi*£ t bT»UJ-T*il*3B 2 0 BtoitM^ a 

30 

mim. 2 2 ] tfrEx y y**»3f«isa iiT * o > a 

v y©®/jNffllc*3tt^ 2 &flMHtt*<flb*:£tt« 2 :&a# 
«ilft©afc»3»*fctttHU ttafc9«ttfc*ttS-r<5.«- 
IWflte!)«tt«mi1ftn«!>^1H4t2: bTtttrTf 

m2 0Etfflil«^Di'7A*Egl,fc3>lfa- 

[ft#JS 2 3 ] iffi 9 ^£toWJWKHftrt£&££ 

SSETy^*««/Ml*t*a*:0«**ttttlb.- tta&D 40 
**fc»«t'SRliI«©«JWS«BI«IBJ©»J«:«l*i b 

Tam-rs«^JS2 o mm<omm^f$.yo ^7asei 

bfcn>fcT3.-^K*«l0pItE&E««t».' 

Xy^»K^bT3f3t©SM'&«±T*D. J.O 
IT?? ^Off/MftlCilf?* 2 2* 

.«^H«ioa!4o«**ttHib. Ka&9#««::*tjs-r 

»3fcJS!2 4fB«©Blfc^£^0^7A£iS@bfc:3>tf 
»-*«fc^D 50 



[M^S 2 5] ^1 j£l5Jfc&$ 2 JKBIfe-?- n-CTie 2 

*a»bfc-2 3fca»in*&*je). gE2^a»®^cso* 

ttW«SCfc*^TJS 1 KH«k*fcttiB 2 IK 
fcB&^rfiJc^n^A. 
[0 0 0 1] 

w^ft, ia«^*ffi. ■fttraitt. wMMrny 

5A, Biflfc-&)«7 r D^5A€IBeb&3>fcr3.-^tt* 
[0 0 0 2] 

[ft#©ftw] «e**^tt»©iii«fc*te»)^toiarT. & 

[0 0 0 3] /1/7Vi8lfc£"&*£f *ftW£bT«, # 

*5*#»siixitRtt©«»s*»»*bTi5*. # 
m &mrz> 2 *«3.~!WMRLfc«, *©&ii©ffi 

[0 0 0 4] -t-bT, £©2#C©B«M~*3t:J--5#iI©M 
T, — )&tCSSD& (Sum of Square Dif ference) <hlA 
[0 0 0 5] eiCSSDffilt ST, IfJCcfcoTm 

36S tifc 2 #ccdb#£/i y 3 >rt©^ ^ 'J HR4&A/£ 

2^o®#-?-n-? ; n(coviT, ncB&t>b< «-^n 

©BMftJ 1, J 2 OS^Dffi^w ("tM'X : MX N) 

**, iz7jk?±o\zmm$>fzr><D2mWim (e> 
*ffl^T**5n«. ia^w©^ib» (d) 

(d) Sr^i*, ^©£€r©a&Dm«co£*fJ&m«<i:b 
[0 0 0 6] 



[0 0 0 7] 

[«Wa»**LJ:9fcT«MM b*»b&38«6, SSD 




( 4 



5 



$ **£fl:b;fc»£k:tt, z.(ommu^)v 

[0 0 0 8] M J $>&fci£X.vi?<D'J>y3.\,*m&n? 
\t. »j6««3i(t— » LTV>ft<T<bSSb OlfJMiJIbP 
fttft<&Q. #JS«*©j*ttl&RoTbS3*a«**. 

[0 0 0 9] fCT', #f£BJtt. SPIl/^iKOfft^X 
yj?©^«,»M«©#ffiic»»**i*c:i&< 2#©iM 10 

*©*««*£*««* < ttta-rs c t *»t* *>«&©** 

7A. *©:/o^7A*ie«bfce«aM*«««-r*;i 

[0010] 

[H^£S?&T£> *:*©#&] *%91©]IMfe©*ttftgtt 

-So 

[0 0 11] *f£BJ©ili#©;tt^m««ft^ft 

wmmomm \z&-3^xmm-? y y x s?» t 
ifv y ? t izm^Tmmmmv>ttfcm®.$:Mm-?z> 

fc©-e&-5. 30 

[0012] x.yz;mmf£.mu±T& 

Rfatffii Dl7 5>*©^fci»afcD**#*tt«»l*£ b 
[0 0 13] Sfc. ftttWKte, XyS?#jWJrJi*£U; 

[0 0 14] JM*Wfctt. XyS?»35«*BHftrtfc 

»*£Xy5?fWc#bTTJf£©tH^et±T*9. IO, 

RS-vy^ik/httstsftfeDflitftsttiau, ^©a 
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«*<hbxattl$n-r. 3rS£©«teJ:DXy5>«©*V» 
a& 0 ««©**» S*t>«aS©dH&V»«fc 0 flltt*t*ttS 
««<bbT«lW£*l-5o 

[0 0 15] JUfcWfctt. XyS>**«KliM*rtfc 

*S£x?5?»K:#bTWj£©M££U:T*9. 
Si? :/©ff/.httlc«t7« 2 *fk£MfcMft*£ft<S 2 
*ft»I«l©Iftr)**6iHlL, ^■©SfcOMttl::*!' 
Jfcr*&*M*©«**mB*llfl©#Jfc«*£ bTjfitti 

v>j/:/©«/j\ift©<t»a>&. *-©*&»K:*5i'»T*'b*£r< 
[0016] *56MOIH«^fi!i*jfett. * 1 IBtt^SS 

2 iBtfn^n* 2 **fl>bfc 2 xmftw&i&&tb* 

*•© 2 &«#BlfcK*^V»T«H*|HI©#J&«lttS«ffl 

mixfy^. *<Dtt&mmz&wz>mM.w»m<D 
« i mmm^tzitm 2 mmm^xs^^xmammt^at 

[0 0 17] 'fcKp«*£2#c*a-bfc 
2MMMIIflt^Xf7^ H2&flt£-liift|in© 

< £ *>-?;© 2 *flkftjl|ft©x y 'i^Sltttlt * ttt> 

[0 0 18] ftttMCtt. XyS?»*«»f3£«K±Tr*- 

U ^©a&DM«K:#j£T-i>^iBI&©««£MBIfclffl 
©***£»*£ UTiWtS *>©T&-£.. 
[0 0 19] JMfrWfctt. Xy5>*j&«iJrj£fl£U: 

TJfeD, to. BivyyiW/j^sio, his 
#Hil&©afcDfB«£iittlb. ^(D&frQmmzttfaT 

*&Km*an*&mBma<Dtti&m*t. b-cjatH-r*' 

t>©T&£>. 

[0 0 2 0] Hfl-Wttt. Xy^***R|ii«lrtfc 

**£Xy5?«lC#bTBfj£©*tea±T?»D. fit?. 
R2Svyy*t«/jx«€t*aa:r)<S«*«iHib. ^©a 

[0021] $rc. ft#w.Ktt, xy5?ft#tjnMM*iK: 
**^xy5?»ts#bT3f3t©«^fit±T*o". mm-? 

* 2Jfc«»ffl«««3lci»:* 2 3*c«4J-B«©a&0««* 
MffiU -t©fi^0**K:i#*-r*#KH«!©««*M 
H«IW©»lB««i:bTttHJT*t>©Tr**. 
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[0022] *3&w<Dmm&i&mwit. wummmtm 
^© 2 xfoftmmz&^Tmmmffl<Dttfomt&&Mm 

[0 0 2 3] SlfgfJ, &MWm&2X®lttVrz2#. 

*&gfc3-8:fca«S. «ftDffi«t:::fctt&'>ft< <ht>— 10 
#©2*|&#B&©x-;/i?&£|^T3<h£ : fetc. aft 

ommz&vzm 2 "AWL^mmm(Dm^\z&^xmm 
[0 024] A#Mtc«, s?jfc3fl«Bf3effl[fii±*r* 

U ^©aftDIIJ£K#j£T3MBI£©«^£®Hlt!ffl 

[0 0 2 5] IMfrlflKte. XyS?*!Wffffi«[K± 20 

■7 fciJtt* 2 *«HIWW:ia5 2 

#Hfc©SftD«tt*J*tHU -t©afeOM*K:**i6-r 
S«-lSBIfc©fg«*iiCB&ra©ttJfc8i«<i: LxattlT^ 
fc©T-&&. 

[0 0 2 6] m#:MJC«, XyS'flbSSCnBMtAiZ 

7 ^g/ht s t sia o ^©a 
ft o 4h« k»«t -s ucb$!©«« & mftmettus** 

<hUTtttH-r^>feCDT^-5. 30 

[0 0 2 7] 3£Jfc. AflcWKltt. Xy5^»#fJRB«rtK 
*«£Xy^»fc#LT»r£©*£&±T*?K 

»**»fflU ^©aftDffiiSitlCttJSTS&fCBIIiWffi 
[0 0 2 8] ^01«^7D^7ASRgbfca 
2 KBIfc-t-n-tn* 2 &|R#Lfc 2 *«fc#B«fl£;fc«&. 

M«^»Hi1-5^2Xf7^ -^©MtfciUcgo'UT 

r**3Xfyr&«*fcB«#)i!t^ny5A*«IB«3- 

[0 0 2 9] £lX^-yyti> #MB*fc£2ifc»$J-Lft 
2^I«S»Uit57fy7. Pf2*ctt&B*ffl<Z> 

aaoffi«sfB<k**&jj»6. &ftDgu*ic£t?<5*i>ft 

< t fc-#© 2 MiWftOlv y**»tBT* tit 
fc. »ftD**»c:m**W2*«#H<*rH©«£fc:»-3 50 
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:/£ iz&zj\,*xmmmmffl<DttfomiiSL&tsim-r sx? 

[0 0 3 0] SflsWlCtt, X^->*^m^fflW±X*& 
U ^©a^0««fC^-r-5MB«!©«SS:SB«M 

[0031] iwwtett, x.y^mmntmsLt 

■7 y ^©®/jNffltC*5ltS 2 t ft* 2 X®. 

»B«©«ft.o^«5jflmL. ^©aftoMstc^jer 

*>©-?&•£>. 

[0 0 3 2] *fc, UttMtCte, Xy J?fkAtKH«f«jK: 
**^Xy5?»ct:»LT0f3tOtl^«±T*O. Ja-P. 

.»svyy*t*/jNffl*t*mfto«**aHib. ^©a 
ft d m«cjtiB-rs®B»©<H«E§SB*ra©j*^« 
t LTism-rsfe©-??**,, 

[0 0 3 3] *&, AttfWCtt. Xy STOMKMkfte 
**£Xy3?*fc»LTBfS©a££LhT*D, K-O. 

t~*5tt* 2 2 &«#B&©aft 0 

[0 0 3 4] 

ft. B*^*S«fc-3V»TKM*ffft5. 

[0 035] 7ty^^^)iya~m^mt. k^s* 

m«fflfc»l^©IMIte©»fc*B«*f&SbT. * 
it, *7*f'-fA*7D- (DetWJj&lZ. Lucas-Kanade 

V^-So ddXftt. ^Kj*£LTLucas-Kanade&£fflV> 

[0 0 3 6] *JU7D-Jt^r«feK:*H 
Ttt, FtS^iifkUfcLucas-KanadeffitCiS^-^-f * 

;i/7D-»^©#g:iigf{c*5^T#e.nft*^^*ji/ 

(DLucas-Kanadeffi 

Lucas-Kanadeffi©f¥B»COVvrtt. XfW : B.Lucas and 
T.Kanade,"An Iterative Image Registration Techniq 
ue with an Application to Stereo Vision, "In Sevent 
h International Joint Conference on Artificial Int 
elIigence(IJCAI-81), pp. 674-979, 1981<&#flg©C 
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[0 0 3-7] SKTiZ. Lucas-KanadeffiCDStB^j^-S. 

[003 8] $>zmmt (omm&B?=u,y) o>mwMr 
->i(x,y, oa«. &z>$k>mm'&(6 o\zmm%+ ex 

, y +<5y ) t. ^«&#^£-£t;:«o/c££gP 

idLfci^, ^cD*y^^*;P7D-j*j^5a:Sc2*tfi5t05t 

[0 0 3 9] 
[&2] 

+ — — 

ac a dy a a 



= o 



2^7ciijfiiT^-y^w*;u7D— {v =( ex / «.t , 

<5y /fit ) =(u,v)} Srtfg-T-SiCte, 

Lucas tKanade(^ti}) ^©^ffitrete. H 

[00 40] m&±.v>mffimi&a)fti-z\ ot-Jt- 

I. (p) = I(x,y, t), 1 1 (p+v) = I (x + u , y +v , t + 
fit) 

[0 0 4 1] 
[ISC 3 ] 

£ = ]T[',(P + v)-/„(p)] 2 



30 



10 



[0 0 4 2] 
«C4] 

7,(p + v) = / 1 (p) + ^(p)v 

£C1T% g(p)tt; I, (p) 

10 [0 0 4 4] 
Ufc5] 

«-^£['.(p)+*(p)v-/o(p)] 2 
= £2g(p)[/, (p) + ^(p> v - A(p)3 

20 [0 0 4 5] 
[#6] 

E„*<P)[/.(P)-/|<P)] 



jgtc. *SGBc7fc*-rJ:5'fc. nzL-h> • 57V>W 
&K*JKJHcJ:oT««A<**<5J:.i3i«-r**. 

[0 0 4 6] 

[»7] 



ZC&) 1 



*-r. 2tJt<D^L.fciii^e>/^s?)^n j ?n©iij#S!tc 
pi>T»a»o»iftiS©ji**iiHfc*f^j«-r*. *k. 

[0 0 4 7] 01 (d) teHCH^S:. 01 (c) te0 1 

(d) <Dmwm&Qm®im<D&i<mm&* 01 (b) « 
01 (c) (D&mm&mm£K>mm&<ni&^mm : £:. m 

1 (a) Iffll (b) ©&«?»aiIKgi«fc9jg&g©<g<A 
tSfi&£;*:#£ (fctx.tfl3Xl 3BiSl) W/t-y^fttC 
*86f»n^>. 01 (a) ~01 (d) ICfeHT. Ste. 
lOO/Vyf^LTl^. 50 



[0 0 4 8] 01 (a) ©B» (PBJUOWft) . 01 

(b) ©nut (v§m2(Dmm) .01 (o ©h^ (» 

■ 3 4>M) *itfBl (d) <Di®& (HMMOMk) 
1 (a) ~01 (d) (C*JViT^c9l«> Ay^ftlC*® 

(3) IS*3I$a3tC 
Lucas-Kanade&Ogfft®— Ott, ii^* 
OutTftS. Tomasi <tKanade<h«, &3^*£©i!iBrpJ 

bfc (C. Tomasi and Kanade," Shape and Motion from Im 
age Streams: aFactorizat ion method-Part 3 Detectio 
n and Tracking of Point Features, "CMU-CS-91-132, C 
arnegie Mellon University, 199.1.). 
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[0 0 4 9] &2>ffi®.m&u)<DmW. • *¥^|6]©f&#£> 

2 mzmmtzm~z>#.j!tfk 8 <d 2 x 2 o«*ffWG*»s, 

[0 0 5 0] 
[#8] 



12 



G= J]g(P)g(P) 



r 



'mm 



pew 

%o toT, /h^l/^OHWfflAm i ni, iSEf^coM 

[0 0 5 1] 
[&9] 

A, 

r = 

20 

[0 0 5 2] ®2tC7D-^i7 V )V(DmMm<Dm^ 
St. 30 

[0 0 5 3] £0(4, 7D-'v^hJKOfl«Sffl'7 7y 
£jg&X«bfcfc©X&<5o Cut. JRWn«Mv»gfll 

[0 0 5 4] ST. #&nfc7D-fcb*V»*»llT 

[0 0 5 5] ^{C, 2mm&T'(D*:)\ / 7*nz;-mWlZ 

MS^OcfcolCfT 5. i , j C07D-^i7 h 

;Uu (i, j ) te, -e-cD4ifi^»7o— ^ h;i^e>f§ 40 
sfSgrJc^bxfi^tttt^fTox^srati owi-sicw 

3¥x£-5. 
[0 0 5 6] 

rati o] 

pa y a 

ip,q) = (0,1),(0,-1),(-1,0),(1,0) 



P4 



50 



u(U)£. ^© 8 ifi&©:7 a-^ hJl^ rlc 
bXS^tttt£fr -3 XfffflT 5 <fc -5 tc bX t><fc 

[0 0 5 7] S3 (a) \Z. <&-5Pg|f ©jli&tCttbXb 
St»ffi«SSnfc:fr75^*;i<:7n--£a?U 03 

(b) tti^©*^ *J1/7D-^HI>5. - 0 
3 (a) fCfe^T, ^Hl«b^^ffiMSfCJ;oT«ffi« 
^iS^tfJi^^nfe^-y^'i'^^^n-^^ h;kX& 

[2] Bi^-&^«OittB^ 

[0 0 5 8] /1-V^3>tfrL-5' 1 0fC«, 
7"H2 1, ?9X2 2 F 2 3 
tlX(A-5. A— V.^-JPn>tfi — ^ 1 0«, CPU1 
1. ^t'jn. A— F5^X:!7 13. CD-ROM© 
J: o & U A— A^Ol^W X ^ cd F 7-f A* 1 4 5IxT^ 

[0 0 5 9] A— Ft^X£ 1 3JCtt, OS Ct^— 

iWsnTv»*. iiM7 7f-9i7«, 

tlfc CD-ROM20^fl HT. A— F^Y X713 £ 
-f>Xl — ;PStl^>. Sfc. A— Ff^Xi? 1 3tCtt, 
¥&9fri3 ^ 5 J; Tj| «t£ nfc«$C©lIi«S!^<**g- 

[0 0 6 0] 05H ;V77i^t77h#glt 
bfe^tlfci^CCPUl 1 tCioXfr^btl^A/^v 

p«t^«aa^MH ^s b t . 

[0 0 6 1] IttWcD0!fi:±, 2 & counts 

(i) st. 3.— tfjc«t-3T«ffi*nfc2«coii« <m 

jS&RtfSg 2HH!) av^y 1 2 tCg^&Stl^ Uf 

do ^(c. 2&(Dwmiz^^Tttfemm<Dmm&w& 

[0 0 6 2] ST. 2 fltcDjlHgil, . , , . I:,,, tn^tl 

I:oht, 2 MMI^Ibt 2 2cflUftBtt 1 . . 
,.,'«, I ,., . I:liit5i7 vJctt^TSg&ft-cDjilHJcis 

1) 

^LT. 2^cfR^|BlftI.. i,£i?r£©K{«X2ffi{|;T 
fft>n^.o (Xf77'2 2) 

^CIC. -7JCD 2 XWlttmm I , Srffe*© 2 ^Tj-BHgl I , 

bx 1 mm-r-o x tj^r^ y tji^j tc 2 -ATtmz&m 
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( 8 ) 



«0) (1M X : MXN) \Z^n2>&2yK$kftm®L 
I,, I,©x 7 y (f&Sfiil i^-SiS^) ©Sea 1 . a 
2£#-f >bT3. ffilb, 2^gi[^iij#I l 0^S!)»Sr 
(d) tt5t. *<D&Wim (d) tt. ^C{K^PDft 
I,", I,#a&0«l££^O$gBrtT-^Li*bifc6*l 

3. (XT7/2 3). 

(d) ftlcm^OM^co (-tMXrMXN) fcistt* 2 

3M*$mb«ii.. i, 2fmm (e) a». &5J:iu 1 10 

[0 0 6 3] 

^(/,W-/ 2 (x + d)) 2 



M x N 

3. (Xfyy2 4) 

(d) «tC*s6Stl-5X-y>'^a 1 .. 
a2t, RJSvy^fc*^T, ^T©*#ZlB:tf 

z 2 o<^##jsf»Ki Lxawsn^. 

[0 0 6 4] Zl:W(d) {C*(t-5.2^^a^ 
I,, I ! Ofi75:D^a>fC*5tt^)X-y>'^Ca 1. a 2 

a U±.T&Z>Z\E. 30 
[0 0 6 5] Z 2 : ^HV-y^lCiDViT. (d) 

lC*5tt£ 2 #$t#Hi^l 1 . 12WCD^HT v TWS/hflt 
<H9fc*5V»Ttt:. #—©«£#"? B£*U SO. SBJ; 

0'R«E«3&«/hSH««fc*t't*«/jN©M) tiD. S. 

i*ta«!lt. Uf7^2 5) 

< & o , =t < ttfcm&omm *n u :*> z. 

&;OTJflg*:&«. 40 
[0 0 6 6] *fJES««i:bTai^Dm*SrttC*3tt 
51 >y ©MH^rt icfe^^x v&Ktt LT 

ts. E < ^tyx v W'pts. 0 WioTM 
[0 0 6 7] ^J&©#^£&.£>ia«K>X>y:x©H 
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^<pS/h«o«r»K:*w*«#J:D**<a:*;:t**] 

[0 0 6 8] fSf. nzlT-tt, 2^C«»B4ft*ffll»TRH 

[0 0 6 9] Xyv?©BHfi 
£HlKl*J & *£x y STOICtt b Xffi 5£©fiJ^ £ b 

[0 0 7 0] :^TH aa:0««K!4S»t*Xy 

(III) 3*cfc,-W«WH«iU*«ffton* Ufy?3) . o 

(£«MK) ^MibTitii^nS, fcfc* 

(IV) <fcfc. (MWUlMWft3B*Wton*-Cxy'yy4). . 
o*o, ttU*nfc*ilil«ft©«fakjSi«>»2iii«Lhott' 

[0 0 7 1] JWfcMKtt. S-T. [ 1 ] TfUHbfcty 
3 X 13) 0/t7f#©*^r^A^7P-^ h;W** 

f£@tt. JBiBM(t©W«b{Si0 4ia«©Ay^07D— 

(v) jmc. spiB»j»*»iff5>i*«jmisn* (xfyy 

5) . 

[0 0 7 2] ~>—>tf&J5\Z$>Z>m& 
¥-?Ii:iSSt5ii)!i 5 T-t5. 0 7 {C^f«t "5 iz 3 

^Tc^Mff ©¥— ¥B©^cm& 2 ^©a&ss&c . 

,©W©^lft«. «S^T-ab^>^i:^IH-^fsi^»'*5^T 
»^tlT*5D. homographytP?(StlTVi-S(O.Faugera 
s,"Three-Diment ion Computer Viaion: a Geometric Vi 
ewpoint",MIT press, 1993. )„ 
[0 0 7 3] "T^^, Mfcffi*&^CflS*T3ELfc8' 

liSo^m 1 = (xl, y l, 1) t«, m2m&± 

■Vttfo-rz>&m2 = (x2, y2, 1) t^rjt"^, 
S©M««^iJ:i 2tS8$ti5. 

[0 0 7 4] 
[»12] 
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m 2 - Hm { — 



(ho 



K 
fh 



h, 



.u 



[0 0 7 5] 
[»1 3] 



y% = 



h 0 x l +h i y l +h 2 

K x \ +^1+1 
lt 3 x l +h A y l +h 5 



mmtbzntc^mHBmmnmzm-j^T, 20 

(VII) fLT, 2 0(Dili^SViica^D-&oTV^g|5 



[0 0 7 6] £<Z>J;311 *Hi5g©^tCj;n«. ^ 

So 

[3] *<Dm<Dfemmom.w 

[0 0 7 7] 08(1 Ay^vpHjjl^ya^^AjWB. 

[0 0 7 8] Z.<F> ; rV5>)\/7.=f-)\'t>*=7\&. jlftOD^v 5 
PJlsXT-frXt^tmrnzCCr) 1 » A/D^|§2. 
Wl#MSgS3, CPU4, ROM5, 777xa^tU 



(1 ROM5lC*&i^$tlTV^ 0 
[0 0 7 9] ^g|5 7<7)^{CcfcO, 

U 6(Cl!E(Cl&0&£nT^£^#©H&£ [2] T'ltt 
^Lfc e fe5^ffitCJ;0-&^bT, l#t©/1/7-7lIH£ 

[0 0 8 0] 

10 ^$n-5Ct^:< 2feOM#O^M«<&»SJ;<tttil 

&m&jfm&m^Twm*&}$.?z>mm-&i$.jj&. mm. 

[01] ilH MfJiWltJEj**«Wr*fc»©«tSC 

[02] 02H ^<Dmmz^^zry--iti)vyu— 
mmjjmz&^Tfffrnz&mmm&mw-r&tzsbzv 

20 SKHT*4. 

[03] m3u. $>z>mm<nmmzttLT^z^mfi& 
mzntzTi-yT^ tuiya—comi:. m^cD^y^-f 

[0 4] 04(1 /l/^VH«fc^fi)ci£B©*/S£^T 

[05] i5(t ns ^^mm^mmmm^Ty 

[06] 06(1 0 5CO7P— ?^-r-hic43(t^*fJ^ 

■/* 30 [07] 07H ^■mmmnm^mm-r^>r^o)m.m 

[0 8] 08(1 A/77lMfiltyp^7A» 

[0 9] 09(1 ^J^T^^^Tfe 
5. 



1 0 /t-y^-j|/n>t!3.— ^ 

1 1 CPU 
40 12 y^EU 

13 A-Kf-fXi' 

14 'J A— A^JU^X^CD h'^-TA 

2 1 r-fX^W 
2 2 

2 3 K 



( 10 ) 



mm 2 000-22 7 958 



[01] 



[03] 



(a) 




(b) 





















(a) 



gk** xxxxxxx 
xx-****xxx 

XX*** X**** XXX 

XX* xxxxxxxxxx 
XX* X** x***x^* 
XXXX** XX* xxx- 
xxxx** xxxxxxx 

XX- XX* XX* xxxx 
X-~ X** x** xxxx 
X* XXX* X** xxxx 



(b) 



structure element 



llllllliltlill 
llilllllll 



thresholded flow field 
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